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(57) ABSTRACT

A bicycle multi-gear cassette mountable to a wheel hub driver
mechanism that includes truncated conical shell having a first
opening proximate a small shell base and a second opening
proximate a large shell base. The openings are coaxial with an
axis of the shell. A plurality of toothed sprockets having
different numbers of teeth are disposed on the shell and
extend radially of the central axis. A torque load transmitting
profile is configured on the shell proximate one of the small
and large shell bases. A radial load transmitting profile is
configured on the shell proximate one of the small and large
shell bases. The shell, sprockets, and the load transmitting
profiles embody a single piece.
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BICYCLE MULTI-GEAR CASSETTE

[0001] This application is a continuation application under
37C.F.R. §1.53(b) of U.S. patent application Ser. No. 11/689,
466, filed Mar. 21, 2007, now U.S. Pat. No. 9,150,280, which
is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to bicycle multi-gear
cassettes, and more particularly, to a multi-gear cassette that
includes a truncated conical shell, a plurality of toothed
sprockets disposed thereon, a torque load transmitting profile,
and a radial load transmitting profile wherein the shell,
sprockets and load transmitting profiles embody a single
piece.

[0003] Inaconventional multi-gear bicycle cassette, a plu-
rality of discrete sprockets of variable diameter are arranged
radially about an axis of a wheel hub. Each sprocket has a
plurality of teeth spaced around its periphery for engaging a
bicycle chain. The sprockets are mountable to a hub driver
mechanism of the wheel hub to transfer pedaling forces from
the bicycle chain to the wheel hub. In conventional designs,
each sprocket may include a torque and radial load transmit-
ting profile that mates to a corresponding profile on the hub
driver mechanism. One disadvantage of this design is that the
sprockets are acting individually in transmitting pedaling
load from the chain, at one end, to the hub driver mechanism,
at the other end, making the sprockets vulnerable to buckling
and thus requiring thicker and heavier sprockets than desired.
[0004] In other devices, the individual sprockets may be
attached to a plurality of carrier arms of an intermediate
carrier, the arms receiving loading from the sprockets and
transmitting it to the hub driver mechanism. Although the
carrier may provide some lateral support to the sprockets, the
carrier arms may themselves twist and flex under loading,
also leading to buckling. Carriers with more rigid arms pro-
vide additional buckling resistance but come with a weight
penalty. Beyond being resistant to buckling, carrier and non
carrier-based multi-gear cassettes must be sufficiently rigid to
resist excessive twisting and flexing under high impact ped-
aling forces to provide positive and direct load transmission
to the wheel hub.

[0005] Inthe carrier cassettes described above, the discrete
sprockets are attached to the carrier arms using bolts, mating
threads, coupling projections or the like. These mechanical
connections not only require additional material on the mat-
ing pieces, making the sprocket assembly heavier, but also
introduce hole and thread features that weaken the mating
parts and provide possible fatigue and fracture failure points
on both the sprockets and carrier. Finally, such mechanical
connections also introduce additional unwanted flexibility as
they twist and deform under loading, softening load transmis-
sion from the chain to the hub driver mechanism.

[0006] Accordingly, a single-piece cassette according to
the present invention avoids these design limitatiions by pro-
viding a rigid, buckling-resistant and lightweight load trans-
mission path from the chain to the hub driver mechanism. In
the prior devices having discrete sprockets, with or without
intermediate carriers, the user may selectively replace one or
more of the individual sprockets to customize the gear ratios
of'the cassette. Additionally, in a cassette design with discrete
sprockets, the complex recess and cutout features on the face
of the sprockets, as well as the precise chamfered tooth fea-
tures, may be more readily and economically produced by
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stamping these features onto individual sprockets before
assembly into a cassette. The present invention achieves both
arigid and lightweight design that is contrary to the teachings
of'these prior devices. By using a single-piece truncated hol-
low cone design that ignores the art-perceived need for dis-
crete sprockets, the present invention represents far more than
a structural difference over these prior devices.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide a
lightweight single-piece multi-gear cassette that rigidly trans-
mits load from the bicycle chain to the hub driver mechanism.

[0008] The present invention provides a bicycle multi-gear
cassette that generally includes a truncated conical shell, a
plurality of toothed sprockets of variable diameter, a torque
load transmitting profile, and a radial load transmitting profile
wherein the shell, sprockets and load transmitting profiles
embody a single piece. The sprockets are disposed on the
shell and extend radially of the shell axis. The shell has a first
opening proximate a small shell base and a second opening
proximate a large shell base. The first and second openings
are coaxial with an axis of the shell. A torque load transmit-
ting profile is configured on the shell at the small shell base, at
the large shell base, or at an axially-interior location on the
shell proximate the small or large bases, or any combination
thereof. Likewise, a radial load transmitting profile is config-
ured at the small shell base, at the large shell base, or at an
axially-interior location on the shell proximate the small or
large bases, or any combination thereof. The radial and torque
load transmitting profiles are positioned on the shell to stably
support the cassette when mounted on the hub driver mecha-
nism.

[0009] In one embodiment of the present invention, the
shell may have a stepped configuration that includes a plural-
ity of coaxial annular cylinders of variable diameter extend-
ing along the shell axis and a plurality of coaxial annular discs
of variable diameter extending radially of the shell axis. The
cylinders and discs are alternatingly arranged in a stepped
sequence. A torque load transmitting profile is configured at
or proximate an axially-outermost cylinder or disc or any
combination thereof. Likewise, a radial load transmitting pro-
file is configured at or proximate an axially-outermost cylin-
der or disc or any combination thereof. The cylinders, discs,
sprockets and load transmitting profiles embody a single
piece.

[0010] Inanother embodiment of the present invention, the
shell may have a tapered configuration that includes a plural-
ity of cone segments connecting the toothed sprockets. One or
more of the cone segments are preferably oriented at an angle
greater than 45 degrees from the shell axis. The cone seg-
ments, sprockets and load transmitting profiles embody a
single piece.

[0011] Inanother embodiment of the present invention, the
bicycle multi-gear cassette may include a cap member that is
coupled to or proximate the large shell base and extends
radially of the shell axis. The cap member includes a first
opening coaxial with the shell axis for receiving a hub driver
mechanism. The small shell base includes a second opening
coaxial with the shell axis for receiving the hub driver mecha-
nism. The torque load transmitting profile is configured at
either the first or second openings, or both, for transmitting
torque load to the hub driver mechanism. The radial load



US 2016/0059932 Al

transmitting profile is configured at either the first or second
openings, or both, for transmitting radial load to the hub
driver mechanism.

[0012] These and other features and advantages of the
present invention will be more fully understood from the
following description of one or more embodiments of the
invention, taken together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In the drawings:

[0014] FIG.1is a front perspective view of a bicycle multi-
gear cassette accordance to one embodiment of the present
invention;

[0015] FIG. 2 is a rear perspective view of the bicycle
multi-gear cassette of FIG. 1;

[0016] FIG. 3 is an exploded rear perspective view of the
bicycle multi-gear cassette of FIG. 1 and a mating wheel hub;
[0017] FIG. 4a is an exploded cross-sectional view of the
bicycle multi-gear cassette of FIG. 1;

[0018] FIG. 45 is an exploded cross-sectional view of an
additional embodiment ofthe invention including a cap mem-
ber attachable to interior portion of the shell;

[0019] FIG. 4c¢ is a cross-sectional view of the bicycle
multi-gear cassette of FIG. 1;

[0020] FIG. 5 is an exploded cross-sectional view of an
additional embodiment of a bicycle multi-gear cassette hav-
ing a tapered shell;

[0021] FIG. 6 is a detailed cross-sectional view of a bicycle
chain engaging a sprocket tooth of the bicycle multi-gear
cassette of FIG. 5; and

[0022] FIG.7 is a detailed cross-sectional view of a bicycle
chain engaging a sprocket tooth of the bicycle multi-gear
cassette of FIG. 1.

DETAILED DESCRIPTION

[0023] FIGS. 1-4a and 7 illustrate a bicycle multi-gear or
multi-sprocket cassette 10 according to one embodiment of
the present invention. The sprocket cassette 10 generally
includes a shell 12, a plurality of toothed sprockets 14, torque
and radial load transmitting profiles 30, 38, 46, wherein the
shell 12, toothed sprockets 14 and load transmitting profiles
30, 38, 46 embody a single piece. The single-piece construc-
tion may be achieved by any number of manufacturing pro-
cesses, including for example, forming, casting, forging, or
machining. The toothed sprockets 14 have different diameters
and are disposed radially on the shell 12 relative to the shell
axis 18. Each sprocket 14 includes a plurality of teeth 48
spaced around of the periphery of the sprocket 14 for engag-
ing a bicycle chain 50 (FIGS. 6 and 7), each sprocket having
a different number of teeth.

[0024] Inthe embodiment shown, the shell 12 has a stepped
configuration; however the shell may assume any linear or
nonlinear shape that properly positions the toothed sprockets.
In the stepped embodiment shown, the shell 12 includes a
plurality of coaxial annular cylinders 16 of variable diameter
extending along a shell axis 18 and a plurality of coaxial
annular discs 20 of variable diameter extending radially of the
shell axis. The cylinders 16 and the discs 20 are alternatingly
arranged in a stepped sequence to form the conical shell 12.
[0025] The shell 12 further includes a first opening 22 at a
small shell base 24 and a second opening 26 at a large shell
base 28. The first and second openings 22, 26 are coaxial with
and substantially perpendicular to the shell axis 18. The shell

Mar. 3, 2016

12 includes the torque and radial load transmitting profile 30
at the small shell base 24 on an inner surface of the shell 12
that engages a mating torque and radial transmitting profile
32, in this embodiment mating projections, disposed on an
outer surface on a hub driver mechanism 34 of'a wheel hub 36.
The torque and radial load transmitting profile 38 is also
located at the large shell base 28 on the inner surface of the
shell that engages a mating load transmitting profile 40 on an
outer surface of a removable cap member 42. The cap member
42 extends radially of the shell axis 18. In alternative embodi-
ments, the cap member 42 may be coupled to a load trans-
mitting profile disposed at an axially interior position of the
shell 12 proximate the larger shell base 28 as shown in FIG.
4b. In alternative embodiments, torque and radial load trans-
mitting profiles need not exist at both the large and small shell
bases 24, 28, so long as at least one torque load transmitting
profile and at least one radial load transmitting profile exist on
the shell 12. In an alternative embodiment, the cap member
42, shell 12, sprockets 14 and load transmitting profiles 30,
38, 46 may embody a single piece. The cap member 42
includes a third opening 44 for receiving the hub driver
mechanism 34 therethrough. The cap member 42 further
includes a torque and radial load transmitting profile 46 at the
third opening 44 on an inner surface of the cap member 42
that engages the mating torque and radial transmitting profile
32 on the hub driver body 34. Looking to the torque and radial
transmitting profile 46 of the cap member 42, radial surfaces
41 transmit radial load to the hub driver mechanism 34, and
torque surfaces 43 transmit torque load to the hub driver
mechanism 34. Torque and radial load transmitting profiles
30, 38 on the shell 12 have similar radial and torque surfaces.
In an embodiment where only a radial load is being transmit-
ted through the load transmitting profile, torque surfaces 43
are eliminated.

[0026] In the embodiment of FIG. 5, a shell 52 includes a
plurality of tapered cone segments 54 connecting the toothed
sprockets 14 wherein the tapered cone segments 54, toothed
sprockets 14 and load transmitting profiles 30, 38, 46 embody
a single piece. In a preferred embodiment, the tapered cone
segments 54 form an angle 6 greater than 45 degrees to
provide increased bending and buckling resistance to radially
loading from the chain 50.

[0027] While this invention has been described by refer-
ence to particular embodiments, it should be understood that
numerous changes could be made within the spirit and scope
of the inventive concepts described. Accordingly, it is
intended that the invention not be limited to the disclosed
embodiment, but that it have the full scope permitted by the
language of the following claims.

What is claimed:

1. A bicycle multi-gear cassette mountable to a wheel hub,
the cassette comprising:

atruncated conical shell having a first opening proximate a
small shell base and a second opening proximate a large
shell base, the openings coaxial with a central axis of the
shell, the first opening proximate the small shell base
receiving the wheel hub;

a plurality of toothed sprockets having different numbers
of teeth disposed on the shell and extending radially of
the central axis;

a torque load transmitting profile configured on the shell
proximate one of the small and large shell bases;
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a first radial load transmitting profile configured on the
shell proximate the large shell base transmitting radial
load to the wheel hub;

a cap member extending radially of the shell axis and
non-rotatably coupled to the radial load transmitting
profile proximate the large shell base, the cap member
including a third opening coaxial with the shell axis and
proximate the large shell base, the third opening receiv-
ing the wheel hub;

a second radial load transmitting profile configured at the
third opening transmitting radial load to the wheel hub;
and

athird radial load transmitting profile configured at the first
opening and transmitting radial load to the wheel hub,

wherein the shell, sprockets, and the first and third load
transmitting profiles are a single-piece construction.

2. A bicycle multi-gear cassette according to claim 2,

wherein the cap member is discrete from the shell.

3. A bicycle multi-gear cassette according to claim 2,
wherein the torque load transmitting profile is configured on
the shell proximate the large shell base, the cap member
further comprising:

a second torque load transmitting profile configured at the
third opening for transmitting torque load to the wheel
hub.

4. A bicycle multi-gear cassette mountable to a wheel hub,

the cassette comprising:

atruncated conical shell having a first opening proximate a
small shell base and a second opening proximate a large
shell base, the openings coaxial with a central axis of the
shell, the first opening proximate the small shell base
receiving the wheel hub;

a plurality of toothed sprockets having different numbers
of teeth disposed on the shell and extending radially of
the central axis;

a torque load transmitting profile configured on the shell
proximate one of the small and large shell bases;

a first radial load transmitting profile configured on the
shell proximate the large shell base transmitting radial
load to the wheel hub;

a cap member extending radially of the shell axis and
non-rotatably disposed proximate the large shell base,
the cap member including a third opening coaxial with
the shell axis and proximate the large shell base, the third
opening receiving the wheel hub;

a second radial load transmitting profile configured at the
third opening transmitting radial load to the wheel hub;
and

athird radial load transmitting profile configured at the first
opening and transmitting radial load to the wheel hub,

wherein the shell, sprockets, and the first and third load
transmitting profiles and cap member are a single-piece
construction.

5. A bicycle multi-gear cassette according to claim 1,

wherein the truncated conical shell comprises:

aplurality of coaxial annular cylinders of variable diameter
extending along an axis;

a plurality of coaxial annular discs of variable diameter
extending radially of the axis; and

the cylinders and discs alternatingly arranged in a stepped
sequence.

6. A bicycle multi-gear cassette according to claim 5,

wherein the torque load transmitting profile is configured on
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one of the discs and cylinders, and the first radial load trans-
mitting profile is configured on one of the discs and cylinders.

7. A bicycle multi-gear cassette according to claim 5,
wherein one of the plurality of annular cylinders has a thick-
ness smaller than a thickness of a base of an adjoining
sprocket and one of the plurality of annular discs has a thick-
ness smaller than the thickness of the base of the adjoining
sprocket.

8. A bicycle multi-gear cassette according to claim 1,
wherein the truncated conical shell comprises a plurality of
cone segments tapering relative to the shell axis.

9. A bicycle multi-gear cassette according to claim 8,
wherein a plurality of the cone segments form an angle
greater than 45 degrees relative to the shell axis.

10. A bicycle multi-gear cassette according to claim 9,
wherein one of the plurality of cone segments has a thickness
smaller than a thickness of a base of an adjoining sprocket.

11. A bicycle multi-gear cassette according to claim 1,
wherein the shell has a thickness smaller than a thickness ofa
base of one of the plurality of sprockets.

12. A bicycle multi-gear cassette mountable to a wheel hub,
the cassette comprising:

atruncated conical shell having a first opening proximate a
small shell base and a second opening proximate a large
shell base, the openings coaxial with an axis of the shell;

a cap member extending radially of the shell axis coupled
to the large shell base for transmitting load therebe-
tween;

a plurality of toothed sprockets of variable diameter dis-
posed on the shell and extending radially of the axis,

the cap member including a third opening coaxial with the
shell axis for receiving the wheel hub,

the first opening coaxial with the axis for receiving the
wheel hub;

a torque load transmitting profile configured at one of the
first and third openings for transmitting torque load to
the wheel hub; and

a radial load transmitting profile configured at one of the
first and third openings for transmitting radial load to the
wheel hub,

wherein the shell, sprockets and load transmitting profiles
are a single-piece construction.

13. A bicycle multi-gear cassette mountable to a wheel hub,

the cassette comprising:

truncated conical shell means having a first opening proxi-
mate a small shell base and a second opening proximate
a large shell base, the openings coaxial with an axis of
the truncated conical shell means, the first opening
proximate the small shell base receiving the wheel hub;

a plurality of toothed sprockets having different numbers
of teeth disposed on the truncated conical shell means
and extending radially of the central axis;

torque load transmitting means configured on the truncated
conical shell means proximate one of the small and large
shell bases; and

first radial load transmitting means configured on the trun-
cated conical shell means proximate the large shell base
transmitting radial load to the wheel hub;

cap member means extending radially of the central axis
and non-rotatably coupled to the radial load transmitting
means proximate the large shell base, the cap member
means including a third opening coaxial with the shell
axis and proximate the large shell base, the third opening
receiving the wheel hub,
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second radial load transmitting means configured at the
third opening transmitting radial load to the wheel hub;
and
third radial load transmitting means configured at the first
opening and transmitting radial load to the wheel hub,

wherein the truncated conical shell means, sprockets, and
the first and third load transmitting means are a single-
piece construction.

14. A bicycle multi-gear cassette according to claim 13,
wherein the cap member means is discrete from the truncated
conical shell means.

15. A bicycle multi-gear cassette according to claim 14,
wherein the torque transmitting means is configured on the
shell proximate the large shell base, the cap member means
further comprising:

second torque load transmitting means configured at the

third opening for transmitting torque load to the wheel
hub.

16. A bicycle multi-gear cassette according to claim 1,
wherein the wheel hub includes a hub driver mechanism.

17. A bicycle multi-gear cassette according to claim 16,
wherein the cap member is discrete from the shell.

18. A bicycle multi-gear cassette according to claim 17,
wherein the torque load transmitting profile is configured on
the shell proximate the large shell base, the cap member
further comprising:
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a second torque load transmitting profile configured at the
third opening for transmitting torque load to the hub
driver mechanism.

19. A bicycle multi-gear cassette according to claim 16,

wherein the truncated conical shell comprises:

aplurality of coaxial annular cylinders of variable diameter
extending along an axis;

a plurality of coaxial annular discs of variable diameter
extending radially of the axis; and

the cylinders and discs alternatingly arranged in a stepped
sequence.

20. A bicycle multi-gear cassette according to claim 19,
wherein the torque load transmitting profile is configured on
one of the discs and cylinders, and the first radial load trans-
mitting profile is configured on one of the discs and cylinders.

21. A bicycle multi-gear cassette according to claim 19,
wherein one of the plurality of annular cylinders has a thick-
ness smaller than a thickness of a base of an adjoining
sprocket and one of the plurality of annular discs has a thick-
ness smaller than the thickness of the base of the adjoining
sprocket.

22. A bicycle multi-gear cassette according to claim 16,
wherein the truncated conical shell comprises a plurality of
cone segments tapering relative to the shell axis.

23. A bicycle multi-gear cassette according to claim 1,
wherein the cap member extends substantially in a plane
perpendicular to the central axis.
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